Objective: to evaluate the impact of a three-month resistance exercise program on the pain and functionality of elderly patients with knee osteoarthritis from the city of Santa Cruz, Rio Grande do Norte. Method: a quasi-experimental study was performed with 13 elderly patients diagnosed with knee osteoarthritis, who underwent a resistance training program twice a week for 12 weeks. Pain, muscle strength, functionality, quality of life and patient satisfaction were evaluated using the following instruments: the visual analog scale, one repetition maximum testing, the Western Ontario and McMaster Universities Osteoarthritis Index, the Timed Up and Go Test, the 6-minute walk Test, the Short Form (36) Health Survey and the Likert scale. The paired T-test and ANOVA for repeated measures were used for statistical analysis. Results: the mean age of the patients was 62.0 (±10.0) years. At the end of the study, the pain, muscle strength, functional status and some areas of quality of life of the elderly had improved. Conclusion: resistance exercises were an effective and safe method of improving the pain, muscle strength, functionality and quality of life of the population studied. The elderly should be encouraged to perform supervised strength training therapy.
INTRODUCTION
Osteoarthritis (OA) is the most common joint disease in the world, with the knee the most affected joint. It is a multifactorial disease which involves inflammatory, degenerative, genetic, hormonal and mechanical factors. Several risk situations have been identified: anterior cruciate ligament rupture, meniscectomy, knee injuries, knee varus or valgus deformity, and obesity. It is essential to promote antiobesity programs by targeting priority patients who have other risk factors such as a history of meniscectomy or knee injuries, or poor knee alignment 1 .
Among rheumatic diseases, OA represents about 30-40% of medical consultations in rheumatology outpatient clinics, and affects more than 250 million people worldwide 2 . Statistics suggest that over the next 20 years, the number of people affected by the disease in the USA will grow from approximately 43 million to 60 million, increasing chronic disease spending by more than 25% 3 . In Brazil, it is estimated that 4% of the population suffers from OA, with the knee being the second most affected joint, representing 37% of cases 4 .
According to the American College of Rheumatology (ACR), OA is characterized by degeneration of the articular cartilage, crepitation, pain that worsens with weight support and improves with rest, joint stiffness, movement limitation, muscular weakness and varying degrees of local inflammation, and negatively interferes in the quality of life of these patients 5, 6 .
Regarding functional status, approximately 80% of individuals with knee or hip OA have movement limitation and 25% cannot perform the majority of their activities of daily living 7 . A qualitative review of a group of women aged 65 to 92 years showed that the main daily activities that are impaired in patients with OA of the lower limbs are: hygiene, dressing, locomotion, personal care and home maintenance [8] [9] [10] [11] .
Muscle weakness of the quadriceps is also a common occurrence in the majority of patients with OA of the knees 12, 13 . Perhaps because of this, studies investigating the use of strengthening exercises in these individuals have generally emphasized muscle strengthening through resistance exercises.
Osteoarthritis of the knee is therefore a major public health problem and may lead to severe disability. Based on the fact that there is no single protocol of effective resistance exercise for improving muscle function and strength for the treatment of elderly persons with this disease, the objective of this study was to evaluate the impact of a three-month program of resistance exercises on the pain and functionality of elderly patients with osteoarthritis of the knees in the city of Santa Cruz, Rio Grande do Norte. Patients with inflammatory diseases or any medical condition that did not allow physical activity, who had suffered infiltration in the last three months, had performed regular physical activity in the last three months, or had a trip planned in the next 12 weeks were excluded.
METHOD
The patients were evaluated at week 0 (T0), week 4 (T4), week 8 (T8) and week 12 (T12), and the following instruments were applied based on these periods:
• Visual analogue scale (VAS) for evaluation of pain at T0, T4, T8 and T12. The pain scale ranges from zero centimeters (without pain) to 10 centimeters (unbearable pain) 14 .
• The one repetition maximum (1RM) muscle strength test to evaluate the muscular strength of the quadriceps, hamstring, adductor and abductor muscles of the hip at T0, T4, T8 and T12. This was performed by calculating the 1RM, which indicates the maximum load sustained in a single repetition. The test was performed by incrementally adding load according to the pain limit of the patient. Up to five attempts were allowed to identify the maximum load the patient could sustain when executing the movement. A rest period of up to five minutes between the trials was applied. The maximum load was determined considering ease and the proper pattern of movement execution 15 .
• The Likert scale for assessing patient satisfaction with the proposed treatment at T4, T8 and T12. This is a scale used to evaluate the patient's satisfaction with the treatment that addresses the following: a) I feel much worse, b) I feel a little worse, c) unchanged, d) I feel a little better and e) I feel much better 16 .
• Timed Up and Go (TUG) test to evaluate functionality at T0 and T12. This is a functional test which consists of getting up from a chair, without using the arms, then walking for three meters, turning, and walking back. At the beginning of the Test, the patient should have his or her back resting on the back of the chair. The patient received a "go" instruction to perform the test and the timing was calculated from this voice command until the moment he or she again rested his or her back on the back of the chair 17 .
• .
• Short Form-36 (SF-36) to evaluate quality of life at T0 and T12. This is a generic questionnaire with 36 items divided into domains such as functional capacity, physical limitation, pain, general health, vitality, social aspects, emotional aspects and mental health. A score ranging from 0-100 is provided, with 100 being the best state of health possible and 0 being the worst 20 .
The exercise program was specifically based on muscle strengthening and lasted 12 weeks, as shown in Figure 1 . 
RESULTS
The mean age of the patients was 62.0 (±10.0) years and the mean body mass index (BMI) was 30.9 (±3.7) kg/m2. Only two of the elderly persons were male. Six declared themselves their skin color/ ethnicity to be white/Caucasian, five said they were black/Afro-Brazilian and two said they were brown/ mixed race. The elderly persons had an average of six years of schooling. Five were retired, four said they had a non-manual job and four said they had a manual job. A significant statistical difference (p=0.02) was observed between the first week (T0) and the fourth and eighth weeks (T4 and T8), in the improvement of knee pain ( Table 1 ).
The behavior of the Likert scale results did not show a significant difference between the assessment times.
Following 12 weeks of intervention there were improvements in load for the one maximum repetition (1MR) test for all the muscles trained ( Table 2) .
The results for the 6MWT did not differ significantly (p=0.7) after 12 weeks of intervention. The TUG variable exhibited the same behavior (p=0.7) over the same period. The scores of the WOMAC variables: pain, function and total exhibited a significant difference (p=0.01) after 12 weeks of intervention. However, the variable stiffness did not differ significantly (p=0.08) over the intervention period (Table 3) .
The functional capacity, pain, vitality, mental health and emotional aspects domains displayed a significant difference when the before and after time periods were compared. The domains social aspects, limitation by physical aspects and general health status did not exhibit significant alterations (Table 4) .
DISCUSSION
As observed, the resistance exercise program of the present study was effective in improving pain in the knees of the surveyed elderly persons, although no difference in satisfaction with treatment was found using the Likert scale. Other studies 21 corroborate these findings, showing that weight exercises are effective in improving the pain of these patients.
There was also improvement in muscle strength for the four trained muscle groups, which again proved the effectiveness of this training program. It is important to emphasize that these exercises are easy to perform, although supervision is necessary, especially in the studied age group.
In addition to quadricep weakness, recent studies have shown that individuals with knee OA have lower isokinetic hip performance than do healthy controls [22] [23] [24] . Corroborating this finding, a cohort study with a three-year follow-up showed that the decrease in the muscular strength of the hip abductors together with the presence of comorbidities are prognostic factors for increased 25 . There is also evidence that muscle weakness of the hip abductors in patients with knee OA is associated with more rapid progression of disease 22 and that each unit of increase during adduction increases the risk of disease progression 26 and the intensity of pain 27,28 6.5 times.
These exercises have proven benefits in restoring range of motion, strengthening the muscles, improving pain and promoting improvement in day-to-day activities such as walking, climbing and descending stairs and even participating in sports 29, 30 .
A study by Jorge et al. 31 , evaluated the effectiveness of a progressive resistance exercise program in women with knee OA. The justification for the study was the fact that few studies to date had included the strengthening of hip muscles in rehabilitation programs for patients with knee OA. The study therefore evaluated the strengthening of the hip abductor and adductor muscles, with a gradual increase in load for patients with knee OA. The results of the study showed positive effects in relation to pain, function, some aspects of quality of life and in all measures of strength from the sixth week of training onwards.
Although muscle strength increased, no differences were found in the 6MWT and TUG. This can be explained by the small sample size and the fact that the elderly persons demonstrated good functional performance in pre-testing. It was expected that, with stronger muscles, they would walk greater distances and be faster in the TUG Test.
The WOMAC questionnaire is most used scale for the functional evaluation of patients with knee OA in global literature, as it is specific for this disease. Functional improvement was found in the patients studied, both in the total WOMAC value and in the pain and function domains, except for joint stiffness, again showing the importance of performing these exercises 31 .
Quality of life also improved in five of the eight domains of the SF-36 questionnaire, with recent studies showing that OA is associated with a lower quality of life 32 . The fact that no improvement was found in the other domains may be related to the small sample size, as well as the great variability of the responses of the patients.
The exercises of the training program used in this study can be considered effective, safe, utilize low cost materials, do not require large structures and can be easily performed in controlled environments.
It should be emphasized that the patients in this study were evaluated under specific conditions, which resulted in some limitations, such as: the small number of participants, the lack of sample calculation as the sample was convenience-based, and the lack of a control group with which to compare the results. However, the importance of encouraging the practice of physical activity focusing on muscle strengthening among the population is evident.
CONCLUSION
The proposed resistance exercise program was effective in improving the pain, muscle strength of the quadricep, hamstring, and hip adductor and abductor muscles; functional capacity, vitality, mental health and emotional aspects of quality of life in the elderly with osteoarthritis of the knees of the city of Santa Cruz, Rio Grande do Norte, Brazil.
